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Follicular dynamics and dominance in Booroola x Finnish
Landrace and Booroola x Suffolk ewes heterozygous for
the F gene
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Summary. To study the influence of the F gene on follicular dynamics and dominance,
2-year-old Booroola x Finnish Landrace (BFL, N = 17) and Booroola x Suffolk
(BS, N = 18) ewes were compared with contemporary purebred Finn (FL, N = 18)
and Suffolk (S, N = 18) ewes. In Exp. 1, oestrous cycles of ewes were synchronized
during the breeding season with progestagen-impregnated sponges. At sponge removal
(Day 0), 14 days after insertion, ewes of each of the 4 genetic groups were assigned to
Group 1 in which all follicles visible on both ovaries were destroyed by electrocauteriz-
ation except for the largest (F1) which was marked, Group 2 in which all visible follicles
on both ovaries were destroyed, or Group 3 in which the 3 largest follicles of both
ovaries were identified as F1, F2 and F3 and marked. At 48 h after treatment (Day 2),
follicular growth was evaluated. At Day 0, the mean number of small follicles (1-3 mm)
was higher (P < 0-05) for BS, S and BFL (35-8, 35-1 and 32-9) than FL (24-9) ewes.
Large follicles (>4 mm) were more numerous (P < 0-05) in FL (3-5) than in BS (2:1)
ewes, BFL and S ewes being intermediate. Diameter of the F1 follicle was larger
(P < 0-05) for S (7-6 mm) than FL, BS and BFL (5-8, 5-1 and 5-1 mm) ewes. In Group
1, all F1 follicles marked at Day 0 ovulated at oestrus after sponge removal for BFL,
BS and S ewes while in FL ewes, 2 of 6 F1 follicles regressed. In ewes ovulating, only
the F1 follicle ovulated except for one S ewe which shed one more ovum. In Group 2,
there were no follicles >4 mm at Day 2 and no ewes ovulated after treatment. In
Group 3, the proportion of marked follicles that ovulated was higher for S ewes than in
those of the prolific genotypes. The number of follicles not marked at Day 0 but ovulat-
ing (compared to the total number of ovulations) was higher in BFL, BS and FL (8/11,
9/13 and 9/13) than S (3/10) ewes. In Exp. 2, prolific (BFL + BS) and non-prolific (S)
ewes were compared following destruction of follicles >3 mm with the F1 left intact
(Treatment 1) or destroyed (Treatment 2), 12 days after sponge insertion. At 4 days
after treatment (at sponge removal), the numbers of 3—4 mm follicles were not different
between the 2 treatments and a very high proportion of the F1 follicles left intact at
Day 0 had regressed at Day 4 in both genotypes. From these results, it can be con-
cluded that the higher ovulation rate in Booroola-crossed ewes is not associated with a
higher number of recruitable follicles but involves late follicular-phase recruitment and
selection combined with smaller preovulatory follicle diameters. Dominance by the
largest follicle is not present in ewes of prolific or non-prolific genotypes. In contrast, it
is likely that small sized follicles exert a negative effect on growth of large follicles.
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Introduction

Follicular growth leading to ovulation is controlled by complex mechanisms which include both
extraovarian and intraovarian regulators. Pituitary gonadotrophins (FSH and LH) are essential to
allow development of follicles larger than 2 mm (Dufour et al., 1979; McNeilly et al., 1986), but the
terminal development of large follicles is most probably regulated by local intraovarian factors
rather than systemic hormonal concentrations (Cahill er al., 1985; Dorrington et al., 1987
Driancourt & Fry, 1988; Fry et al., 1988). Numerous compounds have been identified in the follicu-
lar fluid and reported to stimulate (TGF: Ying ez al., 1986; IGF ,: Dorrington et al., 1987) or inhibit
(EGF: Shaw et al., 1985; inhibin: Ying et al., 1986; FRP: diZerega et al., 1987) follicular differen-
tiation. These factors are most probably involved in the recruitment process that determines a
group of follicles capable of ovulating and/or in the selection process during which a follicle is
chosen to ovulate. However, the different patterns by which prolific breeds of sheep could achieve
higher ovulation rates (Driancourt et a/., 1986) highlight the complexity of terminal follicular
growth. Romanov ewes have a large number of follicles recruited and a rate of follicular loss
through atresia similar to Ile-de-France (non-prolific control) ewes, whereas Finn ewes have similar
numbers of recruitable follicles but reduced atresia compared to Finn x Blackface ewes of lower
prolificacy (Driancourt et al., 1986). In Booroola ewes, higher ovulation rate is reached by con-
tinuous recruitment during the follicular phase, a reduced amount of atresia and the ability of
mature follicles to wait for ovulation (Driancourt et al., 1985a). In Booroola x Romanov
crossbred ewes, Driancourt et al. (1986) observed that the model describing terminal follicular
growth included features of both parental breeds.

Several models used to explain the pattern of follicular selection postulate that the largest
follicle negatively influences follicular growth of smaller follicles. The inhibitory effect of the largest
follicle is referred to as dominance, but although dominance has been demonstrated in women
(Hodgen, 1982; Baird, 1987), monkeys (diZerega & Hodgen, 1980) and cattle (Matton er a/., 1981;
Staigmiiler & England, 1982), no convincing data have been reported for sheep and the concept of
dominance in these animals remains hypothetical (Bhérer ez al., 1976; Driancourt, 1987). In the
present study, selective cauterization of follicles of different size classes combined with ink-marking
of large follicles was used to study the interactions between follicles of different size classes.

The objectives of this study were (1) to compare the follicular dynamics of Booroola x Finnish
Landrace and Booroola x Suffolk ewes, heterozygous for the F gene, with those of another prolific
breed (purebred Finn) and a non-prolific breed (Suffolk) and (2) to evaluate and compare a possible
effect of dominance of the largest follicle in prolific and non-prolific groups.

Materials and Methods

Animals. Crossbred ewes heterozygous for the F gene were obtained from purebred Finnish Landrace and Suffolk
ewes sired by Booroola rams (homozygous FF). Contemporary purebreds of the two maternal breeds were also
produced. All progeny were housed at the experimental station of Laval University in St-Augustin. Ovulation rates of
ewe lambs for their first 3 oestrous periods were recorded previously and the values obtained confirmed the F+
genotype of crossed ewe lambs (Castonguay er al., 1990). Before treating the ewes in the present experiments,
ovulation rate at first oestrus in the second breeding season was recorded by laparoscopy performed 5-8 days after
onset of oestrus.

Experiment 1. At the beginning of the breeding season (October), oestrous cycles of 17 Booroola x Finnish
Landrace (BFL), 18 Booroola x Suffolk (BS), 18 Finnish Landrace (FL) and 18 Suffolk (S) mature (2 years old) ewes
were synchronized with vaginal sponges impregnated with medroxyprogesterone (Veramix; Upjohn, Canada). At
sponge withdrawal (Day 0), 14 days after insertion, each ewe of the 4 genetic groups was laparotomized and assigned
to one of 3 groups: Group 1, destruction by electrocauterization of all follicles visible (around >0-5mm) on both
ovaries, except the largest one of the 2 ovaries (identified as F1) which was marked; Group 2, destruction of all visible
follicles on both ovaries; Group 3, marking of the 3 largest follicles of both ovaries, identified as F1, F2 and F3
respectively. At 48 h after treatment (Day 2), a second laparotomy was performed to measure previously marked
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follicles and evaluate follicular population. Detection of oestrus was started on Day 1 with vasectomized rams, three
times daily (07:30, 15:00 and 22:00 h). Interval to onset of oestrus was assumed to be the time between observation of
oestrous behaviour and previous detection. A laparoscopy was done about 5 days after the beginning of oestrus to
determine which follicles had ovulated and to count the total number of ovulations. Another laparoscopy was
performed at the next oestrus for ewes that had not ovulated at oestrus after sponge removal.

Follicle marking was done by dots of India ink injected into the stroma surrounding the follicle, according to the
technique of Dufour et al. (1972). Laparotomy was performed under general anaesthesia induced by xylazine
(Rompun; Hoechst, Canada). At laparotomy, macroscopic follicular population was recorded and diameters of the
F1, F2 and F3 were measured with digital calipers. The position of marked follicles was also noted. Follicles were
assigned to one of three diameter classes: smail (1-3 mm), medium (3—4 mm) and large (=4 mm). A growing follicle
was defined as a follicle which had a mean increment between two measures of at least 0-4 mm. Results on follicular
population are presented per pair of ovaries.

Experiment 2. The results of Exp. 1 did not show any differences between BFL and BS ewes in follicular population
or follicular kinetics, and so it was decided to form a single group with the two genotypes (called B-crossed) to study
the dominance effect. In the late breeding season (mid-January), the oestrous cycles of 17 B-crossed (9 BFL and 8 BS)
and 18 S ewes were synchronized with vaginal sponges. Twelve (12) S ewes had not been used before and most of the
other ewes (5 out of 6 for S and 9 out of 17 for B-crossed) were from Group 3 (no follicles destroyed) of the Exp. 1.
Moreover, all ewes had had at least 3 oestrous cycles (about 51 days) between Exps 1 and 2 to restore the natural
follicular population.

At 12 days after sponge insertion (Day 0) ewes were laparotomized and assigned to one of the 3 following
treatments: Treatment 1, destruction of all follicles >3 mm visible on the ovarian surface except the largest (F1) which
was ink-marked; Treatment 2, destruction of all visible follicles >3 mm; Treatment 3, marking of the 3 largest follicles
(F1, F2 and F3). At 4 days after treatment (Day 4), follicular growth was evaluated by a second laparotomy and
sponges were removed. Detection for oestrus was carried out 3 times daily (07:30, 15:00 and 22:00 h) beginning on
Day 5. A laparoscopy was done 6 days after detection of oestrus to identify the ovulatory follicles and the total
number of ovulations.

At laparotomy, the macroscopic follicular population was recorded and diameters of the F1, F2 and F3 follicles
were measured as in Exp. 1. Data on follicular population are expressed per pair of ovaries.

Statistical analysis. One-way analysis of variance was carried out by using the general linear model procedure
(SAS Institute, 1985), with genetic group as fixed effect. Proportions were analysed by using the x? test. Homogeneity
of variances was tested, and no transformation was found to be necessary.

In Exp. 2, differences in number of follicles between Days 0 and 4 (for Treatments 1 and 2) were analysed by ¢ test
to determine whether the increment differed from 0. Two-way ANOVA with treatment (Treatments 1 and 2) and
genetic group as the fixed effects were carried out to analyse follicular population at Day 4, onset of oestrus and
ovulation rate.

Results

Ovulation rates at first oestrus of the breeding season were respectively 3-7, 3-4, 3-1 and 1-8 for
BFL, BS, FL and S ewes (data not shown).

Experiment 1

Table 1 presents results on follicular population per pair of ovaries at first laparotomy (Day 0)
before treatment. Mean number of large follicles (>4 mm) was higher (P < 0-02) in FL purebred
than in BFL, S and BS ewes. No differences were observed in mean number of medium sized
follicles (3—4mm) between genetic groups. Small follicles (1-3mm) were more numerous
(P < 0-03) in BS, S and BFL than in FL ewes. Diameter of the largest follicle (F1) in S ewes
was significantly larger (P < 0-001) than the values in FL, BFL and BS ewes. The second largest
follicle (F2) was also larger (P < 0-05) in S compared to BS and BFL ewes, with FL ewes being
intermediate.

In Group 1, in which all visible follicles except the F1 were destroyed, the mean number of
follicles was low in the 3—4 mm and 1-3 mm classes, 2 days after treatment (Table 2). Diameters of
the F1 follicle at Days 0 and 2 were larger (Table 3, P < 0-01) in S ewes than in FL, BFL and BS
ewes. Onset of oestrus after sponge withdrawal (Table 3) was earlier (P < 0-02) in FL and S ewes
than in BS ewes, with BFL ewes being intermediate. Almost all F1 follicles marked at Day 0 grew
and ovulated in BFL, BS and S ewes, except for one follicle in an S ewe and one in a BS ewe which
stayed at a steady size between Days 0 and 2 but ovulated nevertheless. In FL ewes, 2 F1 follicles
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Table 1. Follicular population and diameter of first (F1) and second (F2) largest
follicle at sponge withdrawal (Day 0) in the 4 genetic groups (Exp. 1)

No. of follicles at Day 0 Diam. (mm) of follicle
Genetic
group No. >4 mm 34 mm 1-3 mm F1 F2
BFL 17 2:6 + 0-4° 29406 329 4+ 3-1* S1+03 46+03°
BS 18 2-1 +03° 24+ 03 358 +31* 51403 48+ 03°
FL 18 35+03 2:6 + 04 249 £2:2° 58+ 03° 504+ 03®
S 18 2:4 4+ 02° 1-8 + 05 351 +£ 27 76 £ 03* 584 04°

Values are mean + standard error.
*PMeans in the same column with different letters differ significantly (P < 0-05).

did not ovulate, one stayed the same size between Days 0 and 2 and another grew to 9-6 mm but did
not ovulate. In ovulating ewes, only the F1 follicle ovulated except for one S ewe which shed also
one more ovum besides the F1 follicle. The mean diameter increment per day of the growing F1
follicles was 1-7, 1-2, 1-2 and 0-9 mm for S, BS, FL and BFL ewes respectively (data not shown).

Table 2. Follicular population at Day 2 in ewes in Groups 1,2 and 3
(Exp. 1)

No. of follicles at Day 2

Genetic
Group group No. >4 mm 34mm 1-3mm
| BFL 6 1-0 + 0-0 05+ 05 75+ 21
BS 6 1-0 £ 00 03+02 85+ 16
FL 6 1-0 + 00 02 +02 82+ 15
S 6 1-0 + 00 07+03 87 + 0-8
2 BFL 6 00 £ 00 02402 73+ 22
BS 6 00+ 00 07+ 03 90 £+ 22
FL 6 00 £ 00 00+ 00 52+ 1'1
S 6 00 £ 0-0 0-0 +£ 0-0 97+ 13
3 BFL 5 38 + 06 28404 304 & 30
BS 6 37 403 22406 243 +40°
FL 6 48 + 04 113+06 232+21°
S 6 304+ 03® 1'55+£08 347116

Values are mean + standard error.
»>Means in the same column within treatments with different letters differ
significantly (P < 0-05).

At 2 days after destruction of all visible follicles (Group 2), no large follicle (>4 mm) was
observed in the 4 genetic groups and only a few follicles of smaller size classes were present (Table
2). All ewes exhibited oestrus after surgery but no ovulations were observed (data not shown). Ewes
ovulated only at the second oestrus which occurred 17-2, 16-8, 16-4 and 15-1 days after Day 0
respectively for BFL, S, BS and FL ewes with a standard deviation of about 2 days. Corresponding
ovulation rates were 3-5, 2-0, 1-8 and 1-8 (BFL vs others, P < 0-03).

In the control group (Group 3) in which the 3 largest follicles at Day 0 were marked, FL ewes
had more follicles >4 mm, 2 days after treatment, than did S ewes, Booroola crosses being inter-
mediate (Table 2). A similar proportion of follicles marked at Day 0 (F1, F2 and F3) grew between
Days 0 and 2 in the four genotypes (Table 4). The increment in diameter for growing follicles was
not statistically different between genotypes. The number of ovulatory F1 follicles (compared to
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Table 3. Follicular kinetics of the first largest follicle (F1) between Days 0 and 2 after
destruction at sponge withdrawal (Day 0) of all visible follicles except the F1 (Group 1,

Exp. 1)
Diam. of the F1 follicle (mm) % of F1 follicles
Genetic marked at Day 0 Onset of Ovulation
group No. At Day 0 At Day 2 and ovulating oestrus (h) rate
BFL 6 51 +£07° 69 + 0-6° 100-0 506 + 6:3**  1:0 + 00
BS 6 49 + 0-4° 69 + 0-4° 100-0 60-3 +6:6* 10+ 00
FL 6 59 + 0-3° 7-8 + 0-8° 667 366 +£37° 10+ 00
N 6 76 +0-7* 104 + 0-8® 100-0 377+ 49 1:22+02

Values are mean + standard error.
2®Means in the same column with different letters differ significantly (P < 0-05).

those marked at Day 0) was relatively high (Table 4) in S ewes and was lower in other genetic
groups. Of the F2 follicles marked at Day 0, 50% ovulated in BFL, FL and S ewes compared with
0% in BS ewes (P < 0-20), while the only F3 follicles that reached ovulation were in BS ewes
(P < 0:12). The proportion of F1 and F2 follicles that ovulated tended (P < 0-20) to be slightly
higher in S ewes. All ovulatory follicles marked at Day 0 had increased in size by Day 2 except for
one F2 follicle in a BFL ewe which slightly regressed (—0-5mm). The number of follicles not
marked at Day 0 but that ovulated (compared to the total number of ovulations) was relatively
higher in BFL, BS and FL than in S ewes but the differences were not significant (Table 4). Mean
diameters at Day 0 of all marked follicles that eventually ovulated (data not shown) were 7-2, 5-6,
5-3 and 48mm in S, FL, BFL and BS ewes respectively but, since relatively high numbers of
ovulations were from unmeasured follicles at Day 0 (8, 9, 9 and 3 for BFL, BS, FL and §; Table 4)
and were probably smaller than 4 mm at Day 0, these diameters are certainly overestimated, mostly
in prolific genotypes. The diameter at Day 2 of follicles that ovulated was higher in S (8:7 mm,
P < 0-001) than in FL, BS and BFL (6-4, 5-7 and 5-1 mm) ewes, but 3 ovulatory follicles in BFL
ewes were not measured at Day 2 compared to only one in the other genotypes. In prolific
groups, diameter at Day 2 of ovulatory follicles was higher in ewes shedding two ova compared to
those shedding more than 2 (6:3 + 1-0, 6:6 + 0-5 and 52 + 0-3 mm for ewes with 1, 2 and >3
ovulations, P < 0-05). The onset of oestrus after sponge withdrawal was not different between
genotypes. The ovulation rates did not differ significantly.

Experiment 2

In ewes of Treatment 1 (Table 5) in which all follicles >3 mm except the F1 follicle were
destroyed, the mean diameter of the F1 follicle at Day 0 tended to be higher in S ewes (P < 0-08).
At 4 days after treatment, the mean number of 3—4 mm follicles increased significantly (P < 0-G4)
in the two groups and was not different between groups. S ewes had more follicles >4 mm than did
B-crossed ewes at Day 4 (P < 0-02) and the increment between Days 0 and 4 was significant in both
genotypes (P < 0-02). Proportions of F1 follicles left at Day 0 and growing between Days 0 and 4
were small for both groups and their mean diameters at Day 4 were similar. The only F1 follicle
that ovulated was in a B-crossed ewe. Diameter of the F2 follicles at Day 4 was higher in S ewes
(P < 0:03) and the same tendency was noted for F3 follicles (P < 0-06). Time to oestrus after
sponge withdrawal was not different between groups. All ewes ovulated and ovulation rate did not
differ.

In Treatment 2 in which all follicles >3 mm were cauterized at Day 0, the number of follicles
>3 mm increased significantly (P < 0-03) between Days 0 and 4 in both groups but did not differ
between genotypes at Day 4 (Table 5). The diameter of the F1 follicle at Day 4 was higher in S ewes
(P < 0-06) while the F2 and F3 follicles were of similar size in both groups. No differences were
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Table 5. Follicular kinetics between Days 0 and 4 after destruction at Day 0 of all follicles >3 mm in
diameter including or not the largest follicle (F1) in Booroola-crossed or Suffolk ewes (Treatments 1 and

2, Exp. 2)
Treatment 1 Treatment 2
(F1 intact) (F1 destroyed)
B-crossed Suffolk B-crossed Suffolk
Diameter of F1 at Day 0 (mm) 39+ 0-2(6) 56 & 0-8(6) — —
No. of follicles 3-4 mm at Day 4 1'7+£ 06 2:34+07 -2 +£02(5 2:2 + 08 (6)
No. of follicles >4 mm at Day 4 05+ 02° 225+ 07 1-0 +£ 03 1-:34+02
Diameter of F1 at Day 4 (mm) 44 + 00 67+ 06 44+ 02 59 +£ 06
Diameter of F2 at Day 4 (mm) 3-8 + 0-4° 55405 35402 39 4+ 04
Diameter of F3 at Day 4 (mm) 30 £ 01 41 £05 2:8 +£02 31+02
Proportion of F1 marked at Day 0 and
growing between Days 0 and 4 (%) 16:7 333 — —
Proportion of FI marked at Day 0 and
ovulating (%) 167 00 — —
Onset of oestrus (h) 42:6 + 46 506 + 44 45-1 + 5-8 477 + 30
Ovulation rate 1-8 £ 0:3(6) 1:3+£02(6) 20+ 044 12 + 0-2(6)

Values are mean + standard error for the no. of ewes indicated in parentheses.
**Means within a treatment with different letters differ significantly (P < 0-05).

observed for the time to onset of oestrus. One B-crossed ewe did not ovulate and the ovulation rate
per ewe differed (P < 0-07) between genetic groups.

No differences were found between groups in which the F1 follicle was left intact (Treatment 1)
or destroyed (Treatment 2) in number of follicles >4 mm and 3—4 mm at Day 4, ovulation rate and
onset of oestrus.

In the control group (Treatment 3, data not shown), no follicle marked at Day 0 ovulated in
B-crossed ewes 4 days after marking while 2 F2 and 1 F3 follicles ovulated in S ewes. There was no
difference in the mean time to onset of oestrus between the two groups (50-7 and 47-1h for
B-crossed and S ewes) and only one B-crossed ewe did not show oestrus. Two (2) B-crossed ewes
did not ovulate and ovulation rate per ewe ovulating was 1-5 for B-crossed and 1-0 for S ewes
(P < 0-06).

Discussion

The higher ovulation rate in Booroola x Finnish Landrace and Booroola x Suffolk ewes was not
related to increased macroscopic follicular population, which is consistent with other reports on
Booroola Merino sheep (Driancourt ez al., 1985a, ¢; McNatty et al., 1986). The absence of corre-
lation between ovulation rate and the total follicular population was also observed many times
both in between- and within-breed comparison (Romanov vs Ile-de-France: Driancourt et al., 1986;
Finn selected for high vs low ovulation rate: Driancourt ez al., 1990).

It was not expected that almost every F1 follicle left intact on the ovary after destruction of all
other visible follicles (Group 1, Exp. 1) would ovulate since it has been demonstrated that a great
proportion (higher than 50%) of large follicles present at different times of the oestrous cycle are
atretic (Brand & DeJong, 1973; Carson et al., 1979; Dott et al., 1979). It is likely that a relatively
large proportion of F1 follicles left in Group 1 (Exp. 1) would have been atretic at Day 0. Two
hypotheses are postulated to explain the persistence of the only follicle remaining in the ovaries: (1)
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diminution of intraovarian inhibitors of follicular growth which are abundant in small follicles
(diZerega et al., 1987, Driancourt & Fry, 1988) and (2) rescue of follicles from atresia. The potential
effect of follicular rescue from atresia by PMSG observed in different species (mice: Peters et al.,
1975; sheep: Hay & Moor, 1977; cattle: Monniaux et al., 1984) highlights the possible role of FSH
in rescue and/or prevention of atresia. This hypothetical effect of FSH could have been enhanced
by the absence of other follicles, thereby increasing the amount of FSH available for the F1 follicle.
However, since recovery from atresia could not be demonstrated in vivo (sheep: Hay et al., 1979;
rat: Hirshfield, 1989), the diminution of intraovarian inhibitors seems to be the more likely
explanation.

The drastic destruction of all visible follicles at sponge removal did not allow follicles com-
ing from the <0-5mm pool to be recruited in 2 days in Group | or in Group 2 (Exp. 1). This
finding is in agreement with those of several other workers (Driancourt & Cahill, 1984; Tsonis
et al., 1984) who reported that recruitment of follicles destined to ovulate is made from follicles
>2mm at luteolysis. Follicles of smaller size do not have the ability to mature and ovulate dur-
ing the normal period of time between luteolysis and ovulation. In the present experiment, the
first ovulation in ewes of Group 2, in which all visible follicles were destroyed (Exp. 1), occurred
only about 16 days following treatment. Tsonis et al. (1984) destroyed follices of >2 mm and
delayed ovulation by 24 h. The time taken by a follicle <0-5mm to grow to preovulatory size
was certainly too long to allow ovulation to occur quickly after the presumed LH surge of the
first oestrus. Even if all follicles had been destroyed, the concentrations of oestrogen might have
been high enough to allow oestrous behaviour and probably also to induce the LH surge. How-
ever, it is not known why ovulation was delayed for so long following our treatment. Previous
experiments by Dufour ez al. (1971) showed that, after destruction of all visible follicles on Day
8 of the oestrous cycle, 5 of 8 ewes showed oestrus in a mean time of 3-6 days after treatment,
but none of the ewes had ovulated by Day 4 following treatment, an observation consistent
with our results.

The results on follicular dynamics confirm that selection of ovulatory follicles can take place
both before and after luteolysis (Smeaton & Robertson, 1971; Findlay & Cumming, 1977) and
that ovulatory follicles can be recruited from a wide range of sizes (Tsonis et al, 1984).
However, for prolific genotypes of sheep in this work, selection of ovulatory follicles appeared
to take place throughout the follicular phase as previously reported for Booroola ewes by
Driancourt er al. (1985a) and could occur as late as several hours after onset of oestrus. In Exp.
1, some follicles coming from the 3-4 mm pool at Day 2 eventually ovulated, which is consis-
tent with the fact that follicles attained maturity at smaller size in Booroola ewes (Driancourt
et al., 1985a; McNatty et al., 1985). This characteristic would therefore allow a higher turn-over of
the follicles without any alteration of the ovulation rate. A large proportion of follicles marked
at luteolysis (Day 0) became atretic by ovulation time and were replaced by smaller follicles
starting to grow later in the follicular phase. Rate of atresia between Days 0 and 2 among
marked follicles was lower in Finn than in B-crossed ewes, as previously shown by Driancourt
et al. (1986). However, although more large marked follicles increased in size, the proportion
that reached ovulation was similar to that observed for B-crossed females. In Suffolk ewes,
selection was almost already made at the beginning of the follicular phase since a high pro-
portion of largest follicles (F1 and F2) marked at Day 0 ovulated (Exp. 1). This early follicular-
phase recruitment pattern has also been observed in other non-prolific sheep (DLS: Bhérer
et al., 1976; Merino: Driancourt et al., 1985a).

The diameter of the largest follicle observed at different times was higher in Suffolk ewes, which
confirms other reports that maximum diameter attained by a preovulatory follicle is higher in
non-prolific breeds (Webb & Gauld, 1985; Driancourt e al., 1986). The smaller preovulatory
follicular size observed in BFL, BS and FL seems to be a common feature of prolific breeds
(Booroola: Scaramuzzi & Radford, 1983; Finn: Webb & Gauld, 1985; Romanov: Driancourt et al.,
1986). However, since a higher ovulation rate is related to smaller preovulatory follicle size,
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it becomes difficult to dissociate the effect of breed from the effect of ovulation number. Growth
rates between Days 0 and 2 for growing F1, F2 or F3 follicles were consistent with other results
(Turnbull ez al., 1977; Driancourt et al., 1988) and were the same for prolific and non-prolific
genotypes as also observed by Driancourt et al. (1986). No follicle maintaining a steady size
between Days 0 and 2 ovulated, which is different from what has been reported by Driancourt et al.
(1985a) for Booroola ewes.

Prolific ewes in control groups (Group 3 and Treatment 3) in the 2 experiments exhibited a
lower ovulation rate compared to those registered for the first oestrus of the breeding season.
Although follicular development was not affected by ink-marking, as observed by the presence of
numerous presumably preovulatory follicles in the four genotypes at Day 2 (Group 3, Exp. 1), it
seems that ovulation itself was altered in polyovulatory ewes. It appears that ewes shedding several
ova were more affected by the surgery (anaesthesia, ink-marking) than were non-prolific ewes. In
Exp. 2, performed near the end of the breeding season, the reduction in ovulation rate in pro-
lific and non-prolific ewes suggests that the time of the season may constitute another possible
explanation for the decrease in ovulation rate observed in that experiment (Wheeler & Land, 1977).
An association between the end of the breeding season and the reduction of ovarian activity has
been reported by McNatty et al. (1984). Overall, then, both ink-marking and timing of Exp. 2 may
have somewhat depressed ovulation of polyovulatory ewes. Nevertheless, significant differences in
ovulation rate between prolific and non-prolific females were always obtained.

The main finding of this report is that dominance (Baird, 1983; Driancourt e? al., 1985b) was
not demonstrated in ewes of prolific or non-prolific genotypes: in Exp. 2, the largest follicle did not
have a negative effect on growth of smaller follicles. It is likely that, if dominance of the F1 follicle
was present, growth of 1-3 mm follicles that were left in the ovaries would have been inhibited
during the 4 days between observations, and that the F1 follicle would have continued its growth to
ovulation. On the contrary, the results of Exp. 2 showed that: (1) the number of 3—4 mm follicles
was similar at Day 4 in ewes with the F1 follicle left intact (Treatment 1) or destroyed (Treatment
2); (2) follicles >4 mm were more numerous at Day 4 in ewes with the F1 follicle intact; (3) a higher
proportion of F1 follicles regressed between Days 0 and 4 in Treatment 1; (4) the F1 follicles left
intact at Day 0 (Treatment 1) were replaced by an F2 follicle at Day 4 of size similar to that of the
original F1 follicle. Therefore, the presence or absence of F1 follicles appears to have no effect
on the number of follicles of >3 mm at Day 4. Our observations are consistent with those of Smith
et al. (1984) who showed that, at 7 days after unilateral ovariectomy, the increase in ovarian weight
and follicular fluid weight observed was similar in ewe lambs in which the ovary having the largest
follicle(s) was removed compared with the group in which it was retained. No effect of the largest
follicle could therefore be demonstrated. In contrast, comparison of Group 1 and Treatment 1
(Exp. 1 and 2) strongly suggests that smaller follicles (1-3 mm) remaining in the ovaries have a
negative effect on the maintenance of the largest follicle: in the absence of small sized follicles
(Group 1, Exp. 1), the F1 follicle attained ovulation and avoided atresia, but when small follicles
were present (Treatment 1, Exp. 2) a large proportion of F1 follicles regressed (92%). The greater
size increase of F1 follicles in Group | ewes compared to Group 3 (Exp. 1) supports the hypothesis
that small follicles inhibit growth of larger ones.

In conclusion, the high ovulation rate of Booroola crossed ewes was not due to a higher number
of follicles available at the time of recruitment. Rather, it involved extended follicular-phase re-
cruitment and smaller preovulatory follicle diameters. No effect of the largest follicle on growth of
smaller ones was observed. On the contrary, it seems likely that follicles of 1-3 mm induce atresia of
larger ones.
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